This paper is devoted to derive the calculating formula of the deformation and the internal force of stiffened plate on elastic foundation, which is beneficial for the engineering design. Nowadays, we generally use the finite element method to solve the deformations and internal forces of stiffened plates on elastic foundation under loads, which the calculate setting is complex and the amount of calculation is large. In this paper the calculating deformation formula of this construction on elastic foundation under loads is derived by means of energy method. Calculating the potential energy of the foundation plate, that of the foundation beams, that of the loads on the stiffened plate and that of the foundation reactions forces, separately, and substituting them into the minimum condition of total potential energy while the structure is equilibrium, the calculating deformation formulas of this construction is obtained. The internal forces of foundation plate can be obtained according to formulas of mechanics of elasticity. The internal forces of foundation beams can be obtained according to the differential relationships among the deformation, bending moment and shearing force of the beam. Using the formulas in this paper, the deformations and the internal forces of stiffened plate on elastic foundation can be calculated out easily. Comparing with the finite element method, the amount of computation can be reduced greatly by using these formulas in this paper. 
INTRODUCTION
We generally use the finite element method to analyze stiffened plates on elastic foundation, which the calculate setting is complex, its computational accuracy depend on the element division and the amount of calculation is large. As in paper [1] [2] . The analytic solution of the deformations and internal forces of this construction on elastic foundation is given in this paper by means of energy method. Only substituting parameters in the formulas in this paper, the deformations and internal forces of this construction can be easily obtained. 
COMPUTATIONAL MODEL AND BASIC ASSUMPTIONS
A rectangular stiffened plate with simply supported edges on elastic foundation under loads as shown in 1. The basic assumptions in this paper are: 2. In the direction perpendicular to the middle plane of the plate, the normal stains and normal stress at each points of the foundation plate and that of the foundation beams are so small that they can be ignored. 3. The parts of the foundation plate inside the lattice frame of beams are in close contact with the foundation. The friction between the construction and the foundation is neglected. 4. The model of foundation is Winkler model.
CALCULATING DEFORMATION FORMULA OF THE STIFFENED PLATE ON ELASTIC FOUNDATION
In the case of a rectangular stiffened plate with simply supported edges, the deflection surface can be represented by the double trigonometric series 
In which
The deflection of a foundation beam that is parallel to x axis at
The total deformation potential energy of foundation beam systems is, as in paper [4] , 
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By assumption (3) the foundation model is Winkler model, the foundation can be seen as consisting of many independent springs that do not affect one another. So the total potential energy of the foundation reaction forces is, as in paper [5] The series of deflection ) , ( y x w in Eq. (1) converges very fast. Calculations show that only the first or two entries are accurate enough. In this paper we set )
, under these conditions 
INTERNAL FORCESOFTHE CONSTRUCTION
The internal forces of foundation plate can be calculated by means of the mechanics of elasticity formulas that the internal forces of the plate are calculated out from the deformation of the plate. The internal forces of each foundation beam can be obtained according to the differential relations among the deformation, the bending moment and the shearing force of the beam by Eq. (3) The result of Eq.(23) is the same as solving the differential equation of the plate with four sides simply supported on Winkler foundation, which showed that the method in this paper is correct.
